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Introduction: The pancreatic anastomosis is the most demanding step after pancreaticoduodenectomy
(PD) and the pancreatic ﬁstula (PF) is the most dreaded complication.
Many techniques have been investigated to assess the best way to deal with the pancreatic stump after
PD and none of these has shown to be superior in terms of statistically signiﬁcant reduction of PF rate.
We report the preliminary experience of a new technique of pancreaticojejunostomy (PJ).
Methods: Fifteen patients underwent PD for neoplasms with end-to-side PJ with dunking jejunal “J”-
loop, between July 2011 and March 2014. The data about their post-operative outcomes were analyzed.
Results: There were no intra-operative neither post-operative deaths. One patient had a grade A PF
(6.7%). Total post-operative complications occurred in 6 patients (40%), major post-operative complica-
tions occurred in 3 patients (20%).
Conclusion: The new “sandwich” technique for dunking PJ after PD that we describe proved to be easy to
perform and sure. It appears to be suitable for a dunking PJ when the diameter of the jejunum is too
small than this of the pancreatic stump.
© 2014 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Pancreaticoduodenectomy (PD) represents the standard treat-
ment for many pancreatic and biliary malignancies and benign or
precancerous diseases. It is burdened with high mortality (about
5%) and morbidity rates (ranging 40e55%) [1]. Pancreatic ﬁstula
(PF) is the most dreadful complication occurring to 4% up to 30% of
patients after PD (according to the deﬁnition used which varies
greatly among authors); infectious complications occur in about
34% and intra-abdominal abscess in 14% of PD [1,2].
Pancreaticojejunostomy (PJ) is the most widely performed
technique and can be carried out end-to-end or end-to-side. Its
exact technique varies according to the surgeons: some connect theticoduodenectomy; PJ, pan-
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by Elsevier Ltd. All rights reservedentire surface of the pancreatic stump to the enterotomy, while
others perform an elective duct-to-mucosal anastomosis between
the main pancreatic duct and the intestinal mucosa, the remaining
part of the stump being approximated to the serosa of the jejunum,
with or without incising the seromuscular layer to facilitate the
ultimate ﬁxation. The comparison between the two different
techniques has not managed to show signiﬁcant differences in
terms of PF rate (about 14%) [3], irrespective of performing the
sutures in one, two, or three layers [4], with interrupted or
continuous sutures [5], whether or not the pancreas was transﬁxed
peripherally [3,6] and reinforcing the sutures with a mesh [7] or
with a ﬁbrin glue [8]. The importance of adequate blood supply to
the stumpwas showed by Strasberg who reported a decrease of the
PF rate to 1.6%when the stumpwas shortened by 1.5 cm if pulsating
bleeding was not found at the level of the initial division of the
intrapancreatic vessels [9].
Asians authors reported a PF rate close to 0% with a morbidity
rate <10% when pancreatic stump was invaginated into the end of.
W. Bugiantella et al. / International Journal of Surgery 12 (2014) S87eS90S88the jejunal loop [10] and when several centimeters of jejunal mu-
cosa were destroyed chemically in order to promote the ﬁxation to
the jejunal wall onto the invaginated pancreatic stump [11].
Dunking (or telescopic) end-to-end PJ, described by Valdoni,
consists of the invagination of the pancreatic stump into the jejunal
loop whose wall is duplicated for several centimeters in order to
approximate the jejunal serosa to the pancreatic surface [12]. It
cannot be performed when the diameter of the pancreatic stump is
greater than the jejunal's. The dunking end-to-side PJ is a modiﬁ-
cation of the technique that rarely may be built to overcome this
difﬁculty, yet it ensures a short invagination.
We report the preliminary experience of a new technique of PJ
with a dunking jejunal “J”-loop.
2. Materials and methods
Fifteen patients undergoing PD for pancreatic and ampullary
neoplasms, between July 2011 and March 2014, were included in
the study (Table 1). Theywere 9men and 6women; the average age
was 68.3 years (range 48e85).
All the patients underwent laparotomic PD. The dunking end-
to-side PJ was performed with a jejunal “J”-loop, built on the ﬁrst
intestinal loop brought up through a transmesocolic opening ac-
cording to Roux-en-Y technique. The jejunal loop was folded in “J”,
sealed and cut with a 30 cm linear stapler (Fig. 1A), and the anterior
suture line was removed by electrocautery (Fig. 1B). Then the
duplicated jejunal wall was approximated to the posterior surface
of the pancreas with a long-term absorbable synthetic braided 2-
0 suture interrupted stitches, thus invaginating the pancreatic
stump for about 2e3 cm (Fig. 1C). The margin of the pancreatic
stump was sutured to the enterotomy with two mid-term
absorbable synthetic monoﬁlament 3e0 continuous sutures, one
posterior and the other anterior respectively (Fig. 1D). Finally, the
jejunal wall was duplicated and approximated to the anterior sur-
face of the pancreas with long-term absorbable synthetic braided
2-0 suture interrupted stitches, thus completing the invagination of
the pancreatic stump into the jejunal “J”-loop like a “sandwich”
(Fig. 1E).
The biliary-jejunal anastomosis was created at about 15e20 cm
distal to the PJ on the same loop with mid-term absorbable syn-
thetic monoﬁlament 4-0 suture interrupted stitches. The end-to-
side gastric-jejunal anastomosis was created with a 25 mm circu-
lar stapler on with the other jejunal loop, brought up through a
separated transmesocolic opening.
Two closed passive drainages were placed behind the PJ and the
biliary-jejunal anastomosis (drainage 1) and ahead the PJ (drainageTable 1
Characteristics of the patients which underwent the “sandwich” dunking PJ.
Patient Sex Age Pathology Intra-operative
complications
Intensive care
unit stay (days)
Drainage 1 amylas
UI/dl (POD)
1 M 48 pancreatic k 2 67(1)e46(3)e13(
2 M 75 pancreatic k 1 109(1)e140(3)e84
3 F 83 pancreatic k 3 76(1)e70(3)e49(
4 F 85 pancreatic k 3 901(1)e620(3)e62
5 M 79 pancreatic k 4 459(1)e232(3)e82
6 M 77 ampullary k bleeding 1 69(1)e51(3)e21(
7 M 65 pancreatic k 1 59(1)e50(3)e18(
8 F 69 pancreatic k 1 120(1)e109(3)e55
9 M 51 pancreatic k 3 46(1)e50(3)e9(5
10 M 60 pancreatic k 2 91(1)e60(3)e28(
11 F 62 pancreatic k 1 129(1)e56(3)e57(
12 M 70 pancreatic k 2 101(1)e45(3)e31(
13 F 74 pancreatic k 2 222(1)e198(3)e10
14 F 71 pancreatic k 2 468(1)e259(3)e65
15 M 55 ampullary k 1 378(1)e171(3)e112) respectively. Their amylase concentration was measured on 1st,
3rd, 5th post-operative day (POD) and even after, if necessary. A CT
scan (with contrast enhancement at the discretion of the radiolo-
gist) was made on the 7the8th POD to assess the integrity of the
anastomosis and to let the patient start a diet of solid foods. Then,
the drainages were removed when the output was less than 50 ml/
day for 2 consecutive days.
A PF was deﬁned and graded according to the ISGPF deﬁnition
(Table 2) [13].
3. Results
Fifteen patients underwent PDwith end-to-side PJ with dunking
jejunal “J”-loop. There were no intra-operative neither post-
operative deaths. One patient had intra-operative bleeding
requiring transfusion. One patient had evidence of grade A PF that
decreased spontaneously without any treatment (6.7%). Therewere
1 post-operative anemization requiring blood transfusions, 1
infection of the central venous catheter, 2 ileus treated conserva-
tively, 1 pneumonia, 1 wound infection. Total post-operative com-
plications were 7 and occurred in 6 patients (40%). The major post-
operative complications were 2 (PF and anemization) which
occurred in 3 patients (20%) (Table 1).
4. Discussion
The pancreatic anastomosis may be considered the Achille's heel
of the PD: the major and most dreaded complication after PD is the
PF. It may severely affect the outcome leading to prolonged hospital
stay, impaired quality of life up to death.
Many techniques have been investigated in order to assess the
best way to deal with the pancreatic stump after PD along the
years: PJ, pancreaticogastrostomy, occlusion of the pancreatic duct,
absence of pancreatic anastomosis. None of these has shown to be
superior in terms of statistically signiﬁcant reduction of PF rate.
Also, the different techniques of PJ (duct-to-mucosa anastomosis,
invagination of the stump, interrupted or continuous transﬁxing
sutures, with an anastomotic internal or exteriorized stent, on an
isolated loop) that have been investigated have shown no differ-
ences between them. The comparisons between PJ and pan-
creaticogastrostomy proved that no technique is superior in terms
of post-operative complications [1]. Thus, that it may be asserted
that the modality of the pancreatic anastomosis should be chosen
according to surgeon preference and experience only [1].
According to our experience, the new “sandwich” technique for
dunking PJ after PD that we describe was associated with a rate ofe Drainage 2 amylase
UI/dl (POD)
Drainage 1e2
removal (POD)
Post-operative
complications
Hospital
stay (days)
5) 87(1)e80(3)e6(5) 6e7 10
(5) 167(1)e67(3)e26(5) 8e9 ileus 15
5) 132(1)e99(3)e78(5) 8e9 13
4(5) 1230(1)e1269(3)e1080(5) 12e10 PF(A) 18
(5) 540(1)e261(3)e40(5) 9e12 anemia 15
5) 70(1)e59(3)e11(5) 8e8 13
5) 78(1)e52(3)e16(5) 7e8 CVC infection 15
(5) 340(1)e275(3)e91(5) 8e10 13
) 73(1)e72(3)e31(5) 11e9 14
5) 113(1)e25(3)e4(5) 7e8 pneumonia, ileus 14
5) 166(1)e85(3)e71(5) 9e8 13
5) 120(1)e83(3)e39(5) 7e8 13
5(5) 155(1)e175(3)e81(5) 7e6 11
(5) 389(1)e215(3)e98(5) 8e7 wound infection 12
1(5) 144(1)e79(3)e55(5) 9e8 13
Fig. 1. The steps of the “sandwich” dunking PJ construction. A: The jejunal loop is folded in “J”, sealed and cut with a 30 cm linear stapler. B: The anterior suture line is removed. C:
The duplicated jejunal wall is approximated to the posterior surface of the pancreas, resulting in an invagination of pancreatic stump for about 2e3 cm. D: The margin of the
pancreatic stump is sutured to the enterotomy with two continuous sutures, one posterior and the other anterior respectively. E: The jejunal wall is duplicated and approximated to
the anterior surface of the pancreas, completing the invagination of the pancreatic stump.
Table 2
ISGPF deﬁnition and classiﬁcation of pancreatic ﬁstula [13].
Deﬁnition A drain output of any measurable volume of ﬂuid on or
after postoperative day 3 with an amylase content greater
than 3 times the upper limit of normal serum value.
Grade A Transient ﬁstula, no clinical impact.
Grade B Required change in management (NPO, partial or total
parenteral or enteral nutrition, minimal invasive drainage,
antibiotics, somatostatin analogue, delay in
discharge, re-admission).
Grade C Major change in clinical management (ICU care, invasive
intervention, sepsis, re-operation).
W. Bugiantella et al. / International Journal of Surgery 12 (2014) S87eS90 S89incidence of PF and of post-operative complications as reported in
literature with the other techniques of PJ. It proved to be easy to
perform and sure. It appears to be suitable for a dunking PJ when
the diameter of the jejunum is too small than this of the pancreatic
stump. However, the technique needs to be further analyzed in a
greater number of patients.Author contribution
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